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13.

The Gordon Conference on "Ceramics with Superelectrical and Supermechanical
Properties" was held from 29 July to 2 August, 1991, at the Holderness
School in Plymouth, New Hampshire. The conference had ninety-eight
participants: approximately ten percent were from foreign countries
including representatives from Great Britain, japan and Aust-1lia.

The topics discussed included: how to achieve super-responses in ceramic
materials by engineering of structural instabilities, spin-glass models of
relaxor ferroelectrics, engineering of super-tough ceramics in zirconias,
smart materials and structures, engineering and modeling of ferroelectrics
for high strain actuators, small particle size effects in ferroelectrics,
ferroelectric thin films for memory and optical applications, processing
and properties of nanophase ceramics, microstructure-property relationships
in ceramic superconductors and fundamental aspects of phase transformations
in ceramics. New results and new directions were presented and thoroughly
discussed.
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1991 GORDON RESEARCH CONFERENCE ON SOLID STATE STUDIES IN CERAMICS

Final Progress Report

The Gordon Conference on "“Ceramics with Superelectrical and
Supermechanical Properties" was held from 29 July to 2 Augqust,
1991, at the Holderness School in Plymouth, New Hampshire. The
conference had ninety-eight participants: approximately ten
percent were from foreign countries including representatives from
Great Britain, Japan and Australia. There were scientists from
universities, national laboratories and private industries,
including young scientists and graduate students as well as
established scientists.

The program for the conference brought together people working in
electrical and mechanical behavior of ceramics as well as phase
transformations. The topics discussed included: how to achieve
super-responses in ceramic materials by engineering of structural
instabilities, spin-glass models of relaxor ferroelectrics,
engineering of super-tough ceramics in zirconias, smart materials
and structures, engineering and modelling of ferroelectrics for
high strain actuators, small particle size effects in
ferroelectrics, ferroelectric thin films for memory and optical
applications, processing and properties of nanophase ceramics,
microstructure-property relationships in ceramic superconductors
and fundamental aspects of phase transformations in ceramics. New
results and new directions were presented and thoroughly
discussed.

There was one poster session in which thirty-two posters were
presented. Several of the attendees commented on the high quality
of the posters. 1In general, many of the conferees commented that
this conference was highly successful and worth attending.

Aceosaslica Ver
SNtV gRaAL ) {

S BT Tarn -
Potaas ) v ed o
Jastilicattan —
Y ey
L — . - . e e
- \\ TLatrton. Lew)
£ . N . ‘- N
""‘*"/ﬁ.:u : oL Miladt, ity odee
B ] T oy - y T :
: JARRT Y wmefor
~ .
. Dist |, orscial

W,

Aporyved forpublic reicase
distributionuniinitod,




C - Cottage GORDON RESEARCH CONFERENCES Lo - Lockwood
E - Elkins Holderness -School, Plymouth, N. H. M - Marshall
H - Hoit Ceramics, Solid State Studies in N - Niles
Ha - Hammond July 28 - August 2, 1991 R - Rathbun
K - Kesler S - Sargent
L - Livermore

Alford, Neil R25 Bordia, Rajenda L36
Imperial Chemical Industries PLC DuPont

New Science Group Exp. Sta., E356/311, CR&D

P. 0. Box 8, The Heath, Runcorn P. 0. Box 80356

Chesire WA7 4QD Wilmington, DE 19880

England o

Bowman, Keith J. R9

Apte, Prasad NS Purdue University

Sherritt Technologies, Ltd MSEE Bldg.

Ft. Saskatchewan West Lafayette, IN 47907

Alberta T8L 3W4

Canada Braun, Linda s3

NIST

Askew, Thomas ' R8 Building 223, Room A 335

E. I. Du Pont De Nemours & Co. Ceramics Division

Experimental Station E357/112 Gaithersburg, MD 20899

P. O. Box 83057 .

Wilmington, DE 19880-0357 Buchanana, Relva Ha2

Averback; Robert H2
Dept. of Materials Science Eng.
University of Illinois

1304 W. Green St.

Urbana, IL 61801

Behrens, Gesa 523
Case Western Reserve University
White 300

Cleveland, OH 44106

Bell, Andrew L37
Ecole Polytechnique Federale De Lausanne
Dept. Des Materiaux, Lab De Ceramique
MX~LC Ecublens

CH1015 Lausanne

Switzerland

Bennison, Stephen J. E3
Lehigh University

Dept. Mat. Sci & Eng.

Bethlehem, PA 18015

Blendell, John Nl
NIST

23/A215

Gaithersburg, MD 20899

University of Illinois

Materials Science & Engrg, Ceramics Div
204 Ceramics Bldg., 105 S. Goodwin
Urbana, IL 61801

Burns, Stephen N21
University of Rochester

Dept. of Mechanical Eng.
Materials Program

Rochester, WY 14627

Butler, Elizabeth E3
Lehigh University/NIST

NIST Ceramics Division 23/A36
Clopper Road

Gaithersburg, MD 20899

Cannon, Rowland M. N25
University of California, Berkeley
LBL

Hearst Mining Bldg.

Berkeley, CA 94720

Cao, Wenwu R3
Pennsylvania State University
164 Materials Research Lab
University Park, PA 16802

Carter, W. Craig R7
National Inst. of Standards & Tech
Ceramics Division

Bldg. 223/A256

Gaithersburg, MD 20899




Chan, Helen Of £
Lehigh University

Dept. Mats. Sci. & Eng.

Bethlehem, PA 18015

Chan, Sai-Kit H5
Argonne National Laboratory

9700 S. Cass Avenue

Argonne, IL 60439

Ching, Wai-Yim N27
University of Missouri

Dept. of Physics

UMKC 1110 East 48th Street

Kansas City, KS 64110

Chu, Peir-Yung H3
University of Illinois <
Materials Science & Engrg, Ceramics Div
204 Ceramics Bldg., 105 S. Goodwin
Urbana IL 61801

Clapp, Philip H1
University of Connecticut

Institute of Materials Science

P. 0. Box 7-136

Storrs, CT 06369

Constantino, Stephen A. H22
Penn State University

280 MRL

University Park, PA 16801

Cross, L. Eric Off
Penn State University

Room 168, Materials Research
University Park, PA 16802

Dimos, Duane L35
Sandia National Labs

P. 0. Box 5800

Division 1842

Albuquerque, NM 87185

Dinger, Timothy R. M7
IBM T. J. Watson Research Center

P. 0. Box 218

Yorktown Heights, NY 10598

Doi, Toshiya MS
Hitachi Research Lab., Nitachi LTD
Rockwell Science Center

1089 Camino Dos Rios, P. O. Box 1085
Thousand Oaks, CA 91358

Dragoo, Alan N6

Dept. of Energy, Div of Material Science
ER 131 G-236

Washington, DC 20585

Draysmann, Gerd : R2
Case Western Reserve University
Dept. of Materials Science & Eng.
10900 Euclid Avenue

Cleveland OH 44106

Du, Honghua R4
Stevens Institute of Technology
Dept. Materials Science

Hoboken, NJ 07030

Erturk, Turgay R1
University of Lowell
Dept. of Mechanical Engineering
One University Avenue
Lowell, MA 01854

”
Falter Francis, Lorraine S2
University of Minnesota
Dept. of Chemical & Materials Science
421 Washington Avenue, SE
Minneapolis, MN 55455

-

First, Richard C. R2
Case Western Reserve University
White 300

Cleveland, OH 44106

French, Jonathan N3
Lehigh University

Dept. of Materials Science
Bethelem, PA 18015

Fuller, Edwin R. R26
NIST

A256, Bldg. 223

Gaithersberg, MD 20899

Gallois, Bernard R30
Stevens Institute of Technology
Materials Science & Engineering Dept.
Castle Point on the Hudson

Hoboken, NJ 07030

Garcia Coronado, Maria Nieves S21
University of Leeds

School of Materials

Leeds, Yorkshire L52 9JT

England




~e

Greenhut, Victor Ha5
Rutgers Universtiy

Dept. of Ceramics College of Engineering
P. 0. Box 909

Piscataway, NJ 08855-0909

Greenhut, Deborah S. Ha5
Guest of Victor Greenhut

Hannink, Richard H. N1
CSIRO

Division of Materials Science & Tech
Locked Bag 33

Clayton, Vict. 3168

Australia

Harmer, Martin P. H8
" Lehigh University

254 Whitaker Lab

Bethlehem, PA 18015

Hay, Randall S. ’ N22
W1/MLLM USAF

WPAFB OH

Dayton, DH 45433

Heuer, A. H. R27
Case Western Reserve University
Metallurgy & Materials Science

526 White Bldg.

Cleveland, OH 44106

Hilmas, Greg R1
Univ. of Michigan

Dept. Material Sciences & Engineering
University of Michigan

Ann Arbor, MI 48109

Jagota, Anand L32
E. I. Du Pont De Nemours & Co.
E356/347, Experimental Station
Wilmington, DE 19880

Johnson, D. Lynn N2
Northwestern University

Dept. of Materials Science & Engineering
2145 Sheridan Road

Evanston, IL 60208-3108

Kahn, Manfred El
Naval Research Laboratory, Code 6374
4555 Overlook Ave, SW Material
Science & Technology Division
Washington, DC 20375-5000

Kahn, Eileen El
Guest of Manfred Kahn

Kellett, Bruce J. R10
Ecole Polytechnique De Montreal
Genie Matenieux

Montreal, Quebac H3C-3A7

Canada

Khachaturyan, Armen G. Ha3
Rutgers University

Materials Science & Engineering
P. 0. Box 090

‘Piscataway, NJ 08855-0909

Khachaturyan, Svetlana Ha3
Rutgers University

Deptartment of Material Science
P. 0. Box 909

Piscataway, NJ 08855

Kingon, Angus H21
North Carolina State University
Materials Science Dept.

Box 7907

Raleigh, NC 27695

Kovar, Desiderio R29
Carnegie Mellon University _
Metallurgical Eng & Materials Sci Depts.
Wean Hall 3340

Pittsburgh, PA 15213

Kriven, Waltrand M. S2
University of Illinois at Urbana
Dept. of Materials Science

105 Sotuh Goodwin Avenue

Urbana, IL 61801

Krumhansl, J. B6
515 Station Road
Amherst, MA 01002

Kumar, Suresh R21
Penn. State University

#225 Steidle Building

University Park, PA 16802

Lam, Dennis R28
University of Leeds

School of Materials

Leeds LS2 9JT

England




Lannutti, John J. K1
Ohio State University

Dept. of Materials Science

116 West 19th Avenue

Columbus, OH 43210-1179

Larbalectier, David R24
University of Wisconsin

Applied Superconductivity Center

1500 Johnson Drive

Madison, WI 53706

Lathabai, S. S22
CSIRO

Division of Materials cience & Technology
Locked Bag 33

Clayton, Victoria 3168

Australia

Lee, Jai-Chan R3
Rutgers University

P. 0. Box 808, Ctr for Ceramic Rsch
Brett Bowser Roads

Piscataway, NJ 08855-0909

Lessure, Harold S. K4
Carnegie Mellon University

Dept. of Materials Science

5000 Forbes Avenue

Pittsburgh, PA 15213

Lewinsohn, Charles A. R29
Center for Advanced Materials

MS 49-7, NASA Lewis, 2100 Brookpark Rd
Cleveland, OH 44135

Li, Ping S4
University of Michigan

Dept. Material Sciences & Engineering
University of Michigan

Ann Arbor, MI 48109

Li, Simon H. R28
University of Leeds

School of Materials

Leeds LS2 9JT

England

Li, Zhuang : H5
Argonne National Lab

9700 S. Cass Avenue

Argonne, IL 60440

1]

Lu, Weier H3
Carnegie Mellon University

Dept. of MEMS

5000 Forges Avenue

Pittsburgh, PA 15213

Macmillian, Norman M1
Alfred University

108 McMahon Bldg.

Alfred, NY- 14802

Matsumoto, Roger Ooff
Hercules, Inc.

Research Center

Wilmington, DE 19894

Mazdiyashni, K. S. N4
General Atomics v

10955 John J. Hopkins Drive

San Diego, CA 92138

Mecartney, Martha L. Off ”
University of California, Irvine
Dept. of Mechanical Eng.

Irvine, CA 92717

Miller, Albert No3
University of Notre Dame

Dept. of Electrical Engineeriug
50710 Tawington Way

Granger, IN 46530

Miller, Rebecca No3
Guest of Albert Miller

Morgan, P. E. D. K1

Rockwell International Structural Ceramics
1049 Camino Dos Rios

Thousand Oaks, CA 91360

Niihara, Koichi Lo2&3
Osaka University

ISIR (Sanken)

8-1 Mihagaoka

Ibaraki, Osaka 567

Japan

Niihara, Kuniko 1o02&3
Guest of Koichi Niihara

Niihara, Makiko Lo2&3
Guest of Koichi Niihara

Niihara, Kensube Lo2&3
Guest of Koichi Niihara




Niiler, Andrus " Ha4
USA Ballistic Research Laboratory
Terminal Ballistics Division
Building 120

APG, MD 21005-5066

Niiler, Elsie-Marie Ha4
Guest of Andrus Niiler

Ohji, Tatsuki K2

Lawrence Berkeley Laboratory

62-253

University of California, Berkeley
Berkeley, CA 94720

Perrotta, A. Ha6
Alcoa Laboratories

Alcoa Technical Center

Alcoa Center, PA 15069

Perrotta, Alberta HAG
Guest of A. Perrotta

Prochazka, Svante "H4
GE Corporate R&D

MB-183

P. 0. Box 8

Schenectady, NY 12301

Quintana, Gina C. S4
Aluminum Company of America

Alcoa Technical Center-CSD/B

Route 780, Seventh Street Road
Alcoa Center, PA 15208

Readey, Dennis Off
Colorado School of Mines

Dept. of Metallurgical & Materials Engrg
Golden, CO 80401

Ready, Michael H26
Carnegie Mellon University

Dept. of MTLS Sci

5000 Forbes Avenue

Pittsburgh, PA 15213

Roddy, Michael K21
Rutgers University

P. 0. Box 909, Center for Ceramic Research

Brett Bowser Roads
Piscataway, NJ 08855-0909

Rohrer, Gregory S. K3
Carnegie Mellon University
MEMSO Dept.

Pittsburgh, PA 15213

Roy, Debasis H22
Pennsylvania State University

143 Materials Research Lab.
Philadelphia, PA 16802

Scott, James F. M6
University of Colorado

Dept. of Physics

Campus Box 390

Boulder, CO 80309-0390

Sandlin, Michael R9
Purdue University
MSEE Bldg.
Lafayette, IN 47907
Shaw, T. M. N23
T. J. Watson Research Center

P. 0. Box 218

Yorktown Heights, NY 10598

Shinde, Subhash L. H27
IBM Research

T. J. Watson Research Center

Box 218

Yorktown Heights, NY 10598

Smyth, Donald M. L31
Leigh University

Materials Research Center, No. 5
Bethlehem, PA 18015

Stevens, R. M2
University of Leeds

School of Materials

Leeds LS2 9JT

Leeds

England

Steyer, Todd E. H7
Northwestern University

Dept. of Materials Science

2145 Sheridan Road

Evanston, IL 60208

Tandon, Rajan R21
Penn. State University

21 Steidle Bldg.

University Park, PA 16802




Tuller, Harry . N6
Massachusetts Institute of Technology
Ceramics & Electronic Materials
77 Massachusetts Avenue
Cambridge, MA 02139

Uchino, Kenji Hal
Sophia University

Dept. of Physics

KIOI-CHO 7-1, Chiyada-Ku

Tokyo 102

Japan

Kobayashi, Michiko
Guest of Kenji Uchino

Hal

Vargas, Joao R24
University of Wisconsin-Madison

602 Engineering Research Building
1500 Johnson Drive

Madison, WI 53706

Viecheilig, Albert A.
Rutgers University
P. 0. Box 909, Center for Ceramic Research
Brett Bowser Roads

Piscataway, NJ 08855-0909

K21

Whatmore, R. W.

GEC Marconi Materials Technology
Caswell.

Towchester

Northants NN12 8EQ

England

K3

Yang, Xinyi

Marquette University

1515 W. Wisconsin Ave., Box 102
College of Engineering
Milwaukee, WI 53233

M3

Zhao, Junnhong
Lehigh University
Dept. of Materials Science & Engrg
Whitaker Lab #5

Bethlehem, PA 18015

N3

Late Arrival-

Rogers, Craig - L34
Virginia Polytechnic & State University
Center for Intelligent Materials

106 Randolph Hall

Blacksburg, VA 24061-0261

Expected to Arrive-

Chuck, Leon
University of Dayton
M. S. KL-IGS

300 College Park
Dayton, OH 45469-0172

. M8

Payne, A. K4
University of Illinois

Materials Science & Engineering
105 South Goodwin Avenue

Urbana, IL 61801

Pense, Alan

Lehigh University
Alumni Building #27
Bethlehem, PA 18015

Off




Chairman:

GORDON CONFERENCE ON CERAMICS 1991

July 29 - August 2, Holderness School, NH

Theme: Ceramics with Super Electrical and
Super Mechanical Properties

Martin P. Harmer

Vice Chairman: Edwin R. Fuller, Jr.

Program Speakers

Mondavy, July 29

a.

SUPER ELECTRICAL PROPERTIES OF CERAMICS AND PHASE
TRANSFORMATIONS.
Discussion Leader - D. M. Smyth

L. E. Cross - “Possibilities for Super-Responses
in Ceramic Materials”

J. Krumhansl - “Physics, Phenomenology and Meso
Structures in Displacive Transformations”

SUPER MECHANICAL PROPERTIES OF CERAMICS AND PHASE
TRANSFORMATIONS
Discussion [ ~rader: R. Stevens

A. H. Heuer - “Supertough Transformation Toughened
Zirconia Ceramics”

N. MacMillan - “Limits to the Mechanical Properties
of Solids”

Tuesday, July 30

a.

SMART CERAMICS AND ACTUATORS
Discussion Leader: D. Readey

C. Rogers - “Intelligent Material System:
Recent Progress and Research Needs

A. Bell - “Tailoring of Materials for Actuator
Applications”




p.m. SUPER SENSORS AND FINE-SCALE FERROELECTRICS

Discussion Leader: H. Tuller

R. W. Whatmore - “Ferroelectric Ceramics for Uncooled
High Performance Thermal Imaging”

K. Uchino - “Ferroelectric Properties of Ultrafine
Particle/Grain Size Ceramics”

Wednesdavy, July 31

a.m. SUPER DIELECTRIC THIN FILMS
Discussion Leader: D. Dimos
J. F. Scott - “Ceramic Ferroelectric Thin

Film Memories”
A. Kingon - “Multicomponent Oxide Thin Films:
The Achievable and Future Possibilities”
p.-m. SUPERCONDUCTING CERAMICS

Discussion Leader: T. M. Shaw

D. C. Larbalestier - “Critical Issues for Critical
Currents in High Temperature Superconductors”

N. Alford - “Microstructure-Property
Relationships in High T, Superconductors”

Thursday, August 1

a.m. SUPER PROPERTIES BY NANOSCALE PROCESSING
Discussion Leader: H. M. Chan

K. Niihara - “Superstrong Ceramics By Nanodispersioun
Strengthening”

R. P. Averback - “Sintering and Deformation Properties
of Nanophase Ceramics”

p.m. After Dinner Speaker - A. W. Pense, Provost
“Super Surprises in Engineering Materials”

Friday., August 2

a.m. PHASE TRANSFORMATIONS
Discussion Leader: R. M. Cannon
A. G. Khachaturyan - “Structure Transformations

During Ordering and Decomposition
Reactions”

P. Clapp - “Nucleation of Martensite in Ceramic
Systems”




